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[57] ABSTRACT 
In an information recording system, a semiconductor 
laser is energized in response to a drive current which is 
modulated in accordance with a recording signal in a 
recording mode so that a modulated laser beam is gener 
ated from the semiconductor laser. The modulated laser 
beam is focused on an optical disk and is re?ected from 
the optical disk and the re?ected laser beam is detected 
by an photo-detector. A detection signal from the de 
tector is compared with a predetermined threshold 
level which is set in accordance with the peak intensity 
by a binary circuit and a relationship between the re 
cording signal and an output signal from the binary 
circuit is detected by a detection circuit‘ In an over 
write mode in which the laser beam is focused on pit or 
pits on the optical disk, an overwrite detection signal is 
generated from the detection circuit and the overwrite 
detection signal is mounted by a counter circuit. When - 
the counter circuit counts a predetermined count value, 
the counter citcuit generates a recording inhibition sig 
nal for preventing the semiconductor laser from gener 
ating the modulated laser beam. 

12 Claims, 8 Drawing Sheets 
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INFORMATION RECORDING SYSTEM CAPABLE 
OF PREVENTING OVERWRITING 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an information re 

cording system for recording information on an optical 

5 

information recording medium and, more particularly, 10 
to an information recording system which can prevent 
overwrite in an area of an information recording me 
dium on which information has been already recorded. 

2. Description of the Related Art 
In a conventional information recording system such 

as an optical disk system for optically recording or 
retrieving information in or from an optical information 
recording medium such as a write once or erasable 
optical disk, a retrieving light beam having a relatively 
low predetermined level is continuously generated from 
a semiconductor laser serving as a light source when the 
system is in a retrieval mode, and the information on the 
optical disk is retrieved by the retrieving light beam. 
When the system is a recording mode. a pulsating re 
cording light beam having a relatively high predeter 
mined reference level is generated. The level is intermit 
tently changed in accordance with information to be 
recorded. Information is the recorded on the optical 
disk by the recording light beam. In such an information 
recording system. when a light beam having a leve 
higher than the predetermined reference level is radi 
ated on a recording area of the optical disk, indetermi 
nate information may often be written in the optical disk 
and destroy the information which was previously writ 
ten. even if there was no intention to record in that area. 
A technique for preventing such destruction of infor 

mation already written in an optical disk is disclosed in, 
e.g., Japanese Patent Disclosure (Kokai) No. 61-258335. 
In this system, as will be explained below and as is 
understood from the waveforms shown in FIGS. 1A, 
1B, and 1C, when a pit on the recording medium. i.e., 
information, is detected by the system when it is in the 
recording mode, it is determined that overwriting may 
occur, and the recording operation is interrupted. 
FIG. 1A shows a waveform of a light beam re?ected 

from an optical disk which is detected when the system 
is in a retrieval- mode. As is apparent from FIG. 1A, a 
light beam having a relatively low level is re?ected 
from the optical disk, and low-level components are 
generated in the retrieving light beam as dark compo 
nents corresponding to pits on the optical disk. These 
components are converted into signi?cant data by a 
processing circuit including a detector. 
FIG. 1B shows a waveform of light beam re?ected 

from the optical disk obtained when information, i.e., 
data, is being normally recorded in the optical disk, i.e., 
when data is recorded in a non-recorded area. As is 
apparent from FIG. 113, a relatively high-level pulsative 
waveform corresponding to the recorded data is de 
tected. 
FIG. 1C shows a waveform of a light beam re?ected 

from the optical disk when data is overwritten in the 
optical disk, i.e., when data is being recorded in an area 
in which data has been already recorded. As shown in 
FIG. 1C, a light beam with a waveform obtained by 
superposing the waveform of a reflected light beam in 
the normal recording mode shown in FIG. 1B onto the 
waveform of the re?ected light beam in the retrieval 
mode shown in FIG. 1A is generated upon overwriting. 

20 

25 

35 

55 

65 

2 
In a conventional system, when the waveform of the 
re?ected light beam shown in FIG. 1C is compared 
with a predetermined threshold level Th which is suffi 
ciently lower than the intensity of the retrieving light 
beam, and a pit, i.e., a dark component, is detected, it is 
determined that overwriting has occurred. In other 
words, it is determined whether an area in which data is 
being recorded is a non-recorded area or a recorded 
area in accordance with whether a signal in the record 
ing mode includes a signal corresponding to a pit, thus 
preventing overwrite. 
‘A signal in the recording mode, in particular, a low 

level signal component, is, however, adversely affected 
by, e.g., undershooting of a signal representing a re 
cording beam intensity. The undershooting may cause 
the signal as shown in FIG. 1D, to fall below the thresh 
old level Th erroneously, resulting in improper a stop 
ping of the recording operation. In addition, a detection 
error or omission may occur, and overwrite cannot be 
reliably prevented. 
us. application Ser. No. 516,968 (Ryoji Takeuchi, 

Tomohisa Yoshimaru, and Akihiko Doi) ?led Apr. 27, 
1990 describes a technique wherein overwrite is pre 
vented by means of comparing the light beam re?ected 
from an optical disk with the threshold level Th in the 
recording mode. However, this technique has a draw 
back in the case where the optical disk currently in use 
is replaced by one having a higher or lower re?ectance. 
The intensity of the light beam re?ected from an optical 
disk having a higher re?ectance will naturally be 
greater than that of the light beam re?ected from an 
optical disk of lower re?ectance, and the level of the 
signal corresponding to the light beam re?ected from 
the former will also be higher than that of the latter. In 
the event that overwrite occurs. the level of the signal 
corresponding to the light beam re?ected from a high 
er-re?ectance optical disk will decrease; but may how 
ever, remain at a level higher than the predetermined 
threshold level Th, with the result that the overwrite 
cannot be detected. Conversely, the intensity of the 
light beam re?ected from an optical disk having a lower 
re?ectance will be lower than that of the light beam 
re?ected from an optical disk of higher re?ectance, and 
the level of the signal corresponding to the light beam 
re?ected from the former will also be lower than that of 
the latter; therefore, a_ mere decrease in the signal level 
may be detected as overwrite. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
information recording system for recording information 
in an information recording medium, and preventing a 
detection error or a failure to reliably prevent over 
write. 

It is another object of the present invention to pro 
vide an information recording system for successfully 
detecting overwrite irrespective of slight variations in 
the light beam re?ected from the information recording 
medium. 
According to this invention, a system for optically 

recording information in an optical recording medium 
comprises: I 

optical means for generating a light beam and guiding 
the light beam to said optica recording medium; 
means for detecting a re?ected light beam having a 

peak intensity level from said optical recording medium 
and converting said light beam into an electrical signal; 
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comparing means for comparing the level of said 
electrical signal from said converting means with a 
predetermined level to generate a comparison signal if 
said level of said signal exceeds said predetermined 
level. said comparing means includes means for setting 
the predetermined level in accordance with the peak 
intensity level of said light beam; and 
means for inhibiting the optical recording operation 

of said system in accordance of the comparison signal. 
According to the invention, there is also provided a 

System for optically recording information in an optical 
recording medium, comprising: 

recording signal generating means for generating a 
signal to be recorded; 

optical means for generating a recording light beam 
modulated in response to the recording signal, and guid 
ing the recording light beam to said optical recording 
medium; 
means for detecting a re?ected light beam having 

peak intensity levels from said optical recording me 
dium and converting said re?ected light beam into an 
electrical signal: 
comparing means for comparing the level of said 

electrical signal from said converting means with prede 
termined level to generate a comparison signal if said 
level of said electrical signal exceeds said predeter 
mined level. said comparing means includes means for 
setting the predetermined level in accordance with the 
peak intensity levels of said light beam: 

detecting means for detecting the absence of said 
comparison signal and generating a recording inhibition 
signal in response to said absence; and 

inhibiting means for inhibiting supply of the record 
ing signal to said optical means in response to the re 
cording inhibition signal. 
According to the present invention. overwrite is de 

tected utilizing the fact that the intensity of a recording 
light beam output from an optical means and re?ected 
from a recorded area of an optical information record 
ing medium is different from the intensity of a similar 
beam re?ected from a non-recorded area.~ When a re 
cording light beam modulated by the optical means is 
directed to the recording medium. the level of the light 
beam re?ected from the recording medium is compared 
with a predetermined level. When a re?ected light 
beam having a level below the predetermined level is 
detected by the detecting means, it is determined that a 
given area is a recorded area, and a recording inhibition 
signal is output to stop the recording operation. 

In addition, a signal level below the predetermined 
level is counted by a counting means. When the count 
value exceeds a predetermined value. it is determined 
that a given area is a recorded area, and a recording 
inhibition signal is output to stop a recording operation. 
According to the system of the present invention, 

since the intensity of the re?ected light beam is de 
tected. overwrite can be stably detected. In addition, 
because the system can determine overwrite after a 
plurality of re?ected light beams having levels below 
the predetermined level are detected, overwrite can be 
prevented more reliably. 

Additional objects and advantages cf the invention 
will be set forth in the description which follows. and in 
part will be obvious from the description. or may be 
learned by practice of the invention. The objects and 
advantages of the invention may be realized and ob 
tained by means of the instrumentalities and combina 
tions particularly pointed out in the appended claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorpo 
rated in and constitute a part of the speci?cation. illus 
trate presently preferred embodiments of the invention. 
and together with the general description given above 
and the detailed description of the preferred embodi 
ments given below serve to explain the principles ofthe 
invention. 
FIGS. 1A, 1B. and 1C respectively show waveforms 

of light beams re?ected from a conventional optical 
disk in a retrieval mode, a normal recording mode, and 
an overwrite recording mode; 

FIG. 1D shows an electric signal corresponding to 
the intensity level of the light beam shown in FIG. 1C: 
FIG. 2 is a block diagram showing a schematic ar 

rangement of an optical disk system according to an 
embodiment of the present invention; 
FIG. 3A shows a waveform ofa recording light beam 

re?ected from the optical disk in the normal recording 
mode; 
FIG. 3B shows a waveform ofa recording light beam 

re?ected from the optical disk in the overwrite record 
ing mode: 
FIG. 4 is a circuit arrangement showing a binary 

circuit shown in FIG. 2; 
FIGS. 5A and 5B show waveforms of sum signal 

outputted from an adder; 
FIG. 6A is a waveform chart showing a recording 

signal output from a system controller shown in FIG. 2; 
FIG. 6B is a waveform chart showing a signal from 

an adder and corresponding to a recording light beam 
re?ected from the optical disk shown in FIG. 2; 
FIG. 6C is a waveform chart showing a binary signal 

output from a binary circuit shown in FIG. 4; 
FIG. 6D is a waveform chart showing a detection 

signal output from a detection circuit shown in FIG. 2; 
FIG. 6E is a waveform chart showing a count signal 

generated in a counter circuit shown in FIG. 2; 
FIG. 6F is a waveform chart showing write permis 

sion and inhibition signals output from the counter cir 
cuit shown in FIG. 2; 

FIG. 7 is a block diagram showing a detection circuit 
and a counter circuit shown in FIG. 2; 

FIG. 8 is a block diagram showing a schematic ar 
rangement of an optical disk system according to an 
another embodiment of the present invention; and 

FIG. 9 is a block diagram showing a detection circuit 
shown in FIG. 8. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 2 shows a schematic arrangement of an optical 
disk system serving as an information recording system 
according to the present invention. Referring to FIG. 2, 
an optical information recording medium, i.e., an opti 
cal disk 1, is formed by coating a metal coating layer 
made of. e.g., tellurium or bismuth on the surface of a 
circular substrate of, e.g., a glass or plastic to have a 
doughnut-like shape. The optica disk 1 is rotated by a 
spindle motor 2. The start, stop and speed of rotation of 
the spindle motor 2 are controlled by a motor controller 
(not shown) operated in response to a control signal 
from a system controller 3. The system controller 3 
includes, e.g., a microcomputer, and controls the rota 
tion of the spindle motor 2. 
An optical head 4 is disposed below the optical disk 1. 

A light beam is focused on the optical disk 1 by the 
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optical head 4. and data is optically recorded in or re 
trieved from the optical disk 1. The optical head 4 in 
cludes a semiconductor laser 5, a collimator lens 6, a 
polarization beam splitter 7, an objective lens 8, a 
known astigmatism optical system 11 having a cylindri 
cal lens 9 and a convex lens 10, and photodetectors 12 
and 13 each having four-divided detection areas. The 
optical head 4 is disposed to be movable in the radial 
direction of the optical disk 1 by a linear actuator (not 
shown) consisting of, e.g., a linear motor, and is moved 
by the linear actuator to trace a target track which is a 
target for recording or retrieval by a light beam in re 
sponse to an instruction from the controller 3. 
The semiconductor laser 5 is energized in response to 

a drive signal S1 output from a light beam control cir 
cuit 14 to generate a divergent laser beam. When infor 
mation is recorded on a recording ?lm 1a of the optical 
disk 1 the drive signal S1 is modulated in correspon 
dence with the information to be recorded. The semi 
conductor laser 5, therefore, generates an intense laser 
light beam having a modulated light intensity in accor 
dance with the information to be recorded. When the 
information is read out from the recording ?lm 1a ofthe 
optical disk 1, and is retrieved, a weak laser beam hav 
ing a constant light intensity is generated from the semi 
conductor laser 5. 
The divergent laser light beam generated from the 

semiconductor laser 5 is converted into a parallel light 
beam by the collimator lens 6. and is guided to the 
polarization beam splitter 7. The laser beam guided to 
the polarization beam splitter 7 is transmitted through 
the polarization beam splitter 7. and is incident on the 
objective lens 8. The incident beam is focused on the 
recording ?lm 1a of the optical disk 1 by the objective 
lens 8. 
The objective lens 8 is supported by a lens actuator 15 

serving as a lensdrive mechanism to be movable along 
a direction of the optical axis. The objective lens 8 is 
moved along the direction ofthe optical axis in response 
to a servo signal S2 from a focus servo circuit 16 to be 
kept in an in-focus state. When the objective lens 8 is 
kept in the in-focus state, a laser light beam from the 
objective lens 8 is focused on the surface of the record 
ing ?lm 1a of the optical disk 1, and a minimum beam 
spot is formed on the surface of the recording ?lm 1a of 
the optical disk 1. 
The objective lens 8 is supported by the lens actuator 

15 to be also movable along a direction perpendicular to 
the optical axis. The objective lens 8 is moved along the 
direction perpendicular to the optical axis in response to 
a servo signal from a tracking servo circuit (not shown), 
and is kept in the in-track state. In this in-track state, a 
light beam focused on the surface of the recording ?lm 
1a of the optical disk 1 from the objective lens 8 traces 
a recording track formed on the surface of the record 
ing‘ ?lm 1a of the optical disk 1. The objective lens 8 is 
kept at an in-focus state and in the in-track state, and 
information can he written in or read out from the opti 
cal disk 1. 
A divergent laser beam re?ected from the recording 

?lm 1a of the optical disk 1 is converted into a parallel 
beam by the objective lens 8 in the in-focus state, and is 
returned to the polarization beam splitter 7. The beam is 
re?ected by the polarization beam splitter 7, and is 
guided to the photodetector 12 having the four-divided 
detection areas by the astigmatism optical system 11 
including the cylindrical and convex lenses 9 and 10. 
The shape of a light beam spot formed on the detector 
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6 
12 by a light beam is changed in accordance with a 
defocus state. Two pairs of signals output from two 
photodetection areas diagonally located in the photode 
tector 12 are supplied to ampli?ers 17 and 18, respec 
tively. 
The focus servo circuit 16 includes a differential am 

pli?er 19 for receiving and differentially amplifying the 
two signals respectively ampli?ed by the ampli?ers 17 
and 18, a phase correction circuit 20 for correcting the 
phase of an output signal from the differential ampli?er 
19, an analog switch 21 for controlling whether an 
output signal from the phase correction circuit 20 is 
supplied to a driver 22, and the driver 22 for amplifying 
a signal from the analog switch 21 to drive the actuator 
15. When the analog switch 21 is turned on in response 
to a focus-on signal S3 from the system controller 3, a 
signal from the phase correction circuit 20 is supplied to 
the actuator 15 through the driver 22, thus operating a 
focus servo loop. 

In addition, the output signals from the ampli?ers 17 
and 18 are also supplied to an adder 23, and are added to 
each other. The adder 23 outputs a sum signal so having 
a signal level corresponding to the data retrieved from 
or recorded in the optical disk 1. More specifically. in a 
retrieval mode, a sum signal including a low-level com 
ponent shown in the waveform in FIG. 1A is output 
from the adder 23. In a recording mode the optical disk 
1 is irradiated with the recording light beam having a 
low intensity substantially same as that of the retrieving 
light beam and a high intensity which is ten to thirty 
times of that of the retrieving light beam, in general. 
twenty times of that of the retrieving light beam, i.e., 
the recording light beam having the low level of 0.5 
mW and the high level of 10 mW, Thus, the pit or pits 
are formed on the optical disk 1 to record data. In a 
normal recording mode, i.e., when data is recorded in a 
non-recorded area on the optical disk, a sum signal 
having a same waveform as that of the recording light 
beam which is re?ected from the optical disk 1 is output 
from the adder 23. as shown in FIG. 3A. In contrast, in 
an overwrite recording mode, i.e., when data is further 
recorded in an area which data has already been re 
corded, a sum signal which is different with the record 
ing light beam is output from the adder 23, as shown in 
FIG. 3B. The sum signal from the adder 23 has a wave 
form which is not coincided with that of the recording 
light beam and includes an intermediate level compo 
nent which is not appeared in the recording light beam. 
More speci?cally, when the recording light beam is 
focused on a recorded area in which the pit or pits have 
been already formed, the light beam is diffracted by the 
pit. As a result, the light intensity of the light beam 
re?ected from the pit is reduced, and the light beam is 
converted into an intermediate level component smaller 
than the high-level component, and larger than the 
low-level component. The intermediate level compo 
nent have a level which is within a range of I to § times 
of the high-level component, in general, § times of the 
high-level component. 
The output signal from the adder 23 is transmitted to 

a binary circuit 24. As can be seen from FIG. 4, a binary 
circuit 24 is constituted by a circuit including a compar 
ator 24a, resistors R1, R2, R3, R4, and R5, a diode D1, 
and a capacitor C1. The output of the adder 23 is sup 
plied through the resistor R1 to the non-inverted signal 
input terminal (+) of the comparator 240. Applied to 
the inverted signal input terminal (—) of the compara 
tor 24a is a voltage produced as a result of voltage 
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division performed by the resistors R3 and R4. The 
level of the voltage applied to this inverted signal input 
terminal is a detection level. i.e. the threshold voltage 
Th. which is determined as follows: 
When the power source voltage is VDD. a potential 

VAl at point A and a potential VB] at point B, under 
the condition wherein no output is supplied from the 
adder 23, are represented by: 

When a voltage signal corresponding to the record 
ing pulse re?ected light beam is input from the adder 23, 
the capacitor C1 is charged with electricity supplied 
through both the resistor R1 and the diode D1. in which 
case a charging time constant T] and a discharging time 
constant 12 are determined by: 

rl=RlxC1 (3) 

T2=(R3->R4l‘-1C/ (4) 

Further. when the resistors R1. R2, and R4 are deter 
mined so as to satisfy the relation r1 (T2. the potential 
at point A is substantially the same as a peak value VP 
of the output of the adder 23; that is: 

\'A2:\'P (5) 

In short, a voltage at point A, the envelope of which 
passes through the peaks ofthe signal corresponding to 
the reflected beam, can be produced as shown in FIGS. 
5A and 5B. 
A potential VB2 at point B is represented by: 

Thus. a potential which is lower by a predetermined 
value than the peak value VP ofthe signal correspond 
ing to the reflected beam can be produced as shown in 
FIG. 5A. Even ifthe peak value VP varies due to differ 
ences in the re?ectances of individual optical disks or 
variations in the output of the semiconductor laser 5, 
the potential at point B. i.e. the threshold level Th, 
varies after a predetermined period of time. in accor 
dance with a variation in the peak value VP. Thus, the 
binary circuit 24 of FIG. 4. successively supplied with 
sum signals so from the adder 23. operates as a setting 
means by which the threshold level Th is always set at 
an optimum value. The threshold level Th is set to have 
a level which is within a range of 1.5 to 2.5 times of the 
intermediate level, i.e.. a range of 2.5/3 to 1.5/3 times of 
the high level, preferably, a range of 0.8 to 0.5 times of 
the high level. 

If resistors having such resistances as allow the poten 
tial VBl to be lower than the average value of the po 
tential VB2 are selected as the resistors R2, R3, and R4, 
?uctuation in the potential at point B can be minimized 
as shown in FIG. 5B, even in the case where the peak 
value VP varies considerably in the early period of the 
writing operation or the light beam passes through 
defective portions in an optical disk--such as pin 
holes—thus improving the reliability of the detecting 
operation. 

If the polarity of the diode D1, the polarity of the 
comparator 24a. and the potential of the resistor R2 
which appears on the side ofthe resistor R2 opposite to 
point A are changed in accordance with the output 
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8 
polarity ofthe adder 23 and the intensity ofthe reflected 
light beam in the recording mode, ?uctuation in the 
potential at point B can be minimized irrespective of the 
polarities of the potentials shown in FIGS. 5A and 5B. 

In this manner. the binary circuit 24 performs digiti 
zation by comparing the analog signal output from the 
adder 23 with the threshold level Th, the threshold 
level Th being automatically set at an optimum value 
which is lower by a predetermined amount than the 
peak value of the signal corresponding to the reflected 
light beam, as has been mentioned previously. A re 
?ected light beam signal 54, produced as a result of the 
digitization performed by the binary circuit 24, is sup 
plied to a detection circuit 30. 
The detection circuit 30 receives recording data S11 

shown in FIG. 6A output from the system controller 3 
through an AND gate 33, and the binary signa S4 
shown in FIG. 6C output from the binary circuit 24. In 
an overwrite situation mode, an overwrite detection 
signal S8 is generated. More speci?cally, if the optical 
disk 1 in which data is to be recorded is a non-recorded 
disk. the binary signal is output from the binary circuit 
24 in correspondence with the recording data S11 or 
510. The detection circuit 30. therefore, checks 
whether the recording data S11 has a one-to-one corre 
spondence with the binary signal S4 from the binary 
circuit 24. When a binary signal S4 corresponding to the 
recording data S11 is not generated, the overwrite de 
tection signal S8 is generated from the detection circuit 
30. 
As shown in FIG. 7, the detection circuit 30 includes 

a ?ip-?op 30A. a NOR gate 30C, and an inverter 30B. 
As will be described later, the overwrite detection sig 
nal S8 is output from the Q output terminal of the flip 
?op 30A in accordance with the binary signal 54 from 
the binary circuit 24 and the recording data S10 from 
the system controller 3. The overwrite detection signal 
$8 from the detection circuit 30 is supplied to a counter 
circuit 31. 
The counter circuit 31 counts the number of detected 

overwrites in response to the overwrite detection signal 
S8 output from the detection circuit 30. When the count 
reaches a predetermined number, i.e., 40, a recording 
inhibition signal S9 is output to inhibit the recording 
operation. As shown in FIG. 7, the counter circuit 31 
includes counters 31A and 31B, 21 NAND gate 31C, and 
an inverter 31D, as will be described later. The pulses of 
the recording data S10 are counted while the overwrite 
detection signal is kept at a high level. When the count 
reaches a predetermined number, a low-level recording 
inhibition signal S9 is output from the NAND gate 31C 
in response to the high-level signals output from the 
counters 31A and 318. The counter circuit 31 is ar 
ranged such that the recording inhibition signal S9 is 
output from the counter circuit 31 only when it is de 
tected that the count has reached the predetermined 
count. This is because if the optical disk 1 has a defect in 
which the re?ective ?lm is partially removed from the 
beginning, e.g., a pin hole is formed, the overwrite 
detection signal S8 may be output even if data is re 
corded in a non'recorded area, thus causing a erroneous 
indication of overwrite. The predetermined count value 
is determined as follows. The the upper limit of the 
predetermined count value is restricted in accordance 
with the error correction capability of the system. This 
is because the recording operation must be stopped 
while the data destroyed by overwriting can be cor 
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rected by an error correction circuit (not shown). On 
the other hand, the lower limit of the predetermined 
count value is determined in accordance with an allow 
ance range of defects such as pin holes on the optical 
disk 1v More speci?cally. when data is recorded on a 
defective portion of the optical disk 1. output of the 
overwrite detection signal 58 is continued. If the re 
cording inhibition signal S9 is output prior to passing 
through the defective portion, however. the defective 
portion is erroneously detected, and it is determined 
that an overwrite has occurred. Therefore, the prede 
termined count value must be determined to be a value 
larger than the minimum allowance count value. The 
recording inhibition signal S9 from the counter circuit 
31 is supplied to an AND gate 33. Note that when a 
clear signal S12 is output from the system controller 3, 
the counter circuit 31 is reset. 

lf overwrite occurs, with the result that a low level 
pulse signal as shown in FIG. 5B is input from the adder 
23 to the binary circuit 24 for a relatively long period of 
time, the threshold level Th will undesirably decrease 
such that it approaches the level of the above pulse 
signal. allowing a high level binary signal to be pro 
duced. To prevent the threshold level Th from decreas 
ing, a time constant 1'] required for discharge from the 
binary circuit should be set longer than the period be 
ginning at the time a counter circuit 31 starts counting 
up to a predetermined number. and ending at the time a 
recording inhibition signal S9 is generated. If the time 
constant T] is set in this way, variation in the threshold 
level Th can be prevented at the time of overwrite 
detection. Thus. in the case where the optical disk cur 
rently in use is replaced by an optical disk having a 
higher or lower re?ectance. or the level of the reflected 
light beam decreases below its initial level and remains 
as such for a relatively long period oftime. the record 
ing inhibition signal S9 is generated by the counter 
circuit 31. 
The AND gate 33 receives the recording data S10 

supplied from an external unit (not shown) through the 
system controller 3 as one input, and receives the re 
cording inhibition signal S9 output from the counter 
circuit 31 as the other input. The recording data is, 
therefore, output from the AND gate 33 while the 
counter circuit 31 generates a low-level permission 
signal, and the output of the recording data S11 from 
the AN gate 33 is inhibited while the counter circuit 31 
generates a high-level inhibition signalv The recording 
data S11 is supplied to a waveshaping circuit 32, the 
detection circuit 30, and the counter circuit 31. The 
waveshaping circuit 32 shapes the recording data S11, 
and the shaped recording signal is supplied to a driver 
28 (to be described later). 

In the semiconductor laser 5, the photodetector 13 
consisting of a photoelectric conversion element such as 
a photodiode is arranged to face a light emission point at 
which a monitor light beam is emitted which is opposite 
to a light emission point at which a recording or re 
trieval laser beam is emitted. A monitor light beam from 
the semiconductor laser 5 is guided to the photodetec 
tor 13. The monitor light beam is converted into an 
electrical signal by the photodetector 13. This electrical 
signal is supplied to the light beam count circuit 14 as a 
light beam monitor signal 55 from the semiconductor 
laser 5. 
The light beam control circuit 14 receives the light 

beam monitor signal 55 output from the semiconductor 
laser 5. Feedback control is performed to maintain the 
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light beam from the semiconductor laser 5 at a constant 
intensity. More speci?cally, a current-voltage converter 
25 receives the monitor signal S5 photoelectrically con 
verted by the photodetector 13 and extracted as a cur 
rent signal. This monitor signal is converted into a volt 
age signal S6 corresponding to the light intensity re 
ceived by the photodetector 13, i.e., the light beam from 
the semiconductor laser 5, and the converted signal is 
output. The voltage signal S6 output from the current 
voltage converter 25 is supplied to a differential ampli 
?er 26. 
The differential ampli?er 26 receives the voltage 

signal S6 as one input, and receives a reference voltage 
Vs output from a constant voltage power source (not 
shown) as the other input. These voltage’s S6 and Vs 
are compared with each other, a difference therebe 
tween is ampli?ed, and the ampli?ed difference is out 
put as an error signal. The reference voltage Vs is a 
constant voltage to obtain a light beam required for 
retrieval. When feedback control is performed such that 
the voltage signal S6 approaches the reference voltage 
Vs, a constant light beam is output from the semicon 
ductor laser 5. The error signal from the differential 
ampli?er 26 is supplied to the driver 28. 
The driver 28 receives a recording pulse signal S7 in 

accordance with information to be recorded from the 
above-mentioned waveshaping circuit 32. Therefore, a 
light beam modulated for a recording operation is out 
put from the semiconductor laser 5. Note that, in the 
retrieval mode, the driver 28 receives a voltage signal 
output from the differential ampli?er 26. In the record; 
ing mode the driver 28 receives a voltage signal input in 
the retrieval mode which is set immediately before a 
recording operation, and held by a sample hold circuit 
(not shown). These two inputs are switched depending 
on whether the recording or retrieval mode is set. Re 
gardless of the mode, feedback control is performed at 
the level of the light beam in the retrieval mode. 

Operation of the system to present overwrite when 
the system is in the recording mode will be described 
hereinafter with reference to a timing chart shown in 
FIGS. 6A to 6F. 

Prior to a recording operation, an initial operation is 
performed to check the level of the light beam emitted 
from the semiconductor laser 5, more speci?cally, when 
the focus-off signal S3 is output from the system con 
troller 3, the analog switch 21 is turned off. Therefore, 
the focus servo loop is disconnected, and the objective 
lens 8 is released from focusing control. Then, a back 
ward movement signal S15 is supplied from the system 
controller 3 to the lens actuator 15 through the driver 
22 to forcibly move the actuator 15. The objective lens 
8 is, therefore, forcibly moved to a position represented 
by a dotted line in FIG. 2, and is kept in a defocus state. 
In this defocus state, power is supplied to the light beam 
control circuit 14, the semiconductor laser 5 is ener 
gized, and the retrieval and monitor laser beams are 
output from the semiconductor laser 5. The monitor 
light beam generated from the semiconductor laser 5 is, 
therefore, converted into a current corresponding to 
the light beam by the photodetector 13, and is output as 
the light beam monitor signal S5. The current-voltage 
converter 25 converts the light beam monitor signal 55 
into the voltage signal S6, and the voltage signal S6 is 
supplied to the differential ampli?er 26. In the differen 
tial ampli?er 26, the reference voltage Vs which is set in 
advance is compared with the voltage signal S6, and a 
difference therebetween is output as an error signal. 
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The driver 28 is operated in response to this error sig 
nal. A drive signal is supplied from the driver 28 to the 
semiconductor laser to decrease the light beam from the 
semiconductor laser 5 if “voltage signal S6>reference 
signal Vs", and to increase the light beam from the 
semiconductor laser 5 if “voltage signal S6<reference 
signal Vs". When this error signal is supplied to the 
driver 28. a feedback loop is formed to perform control 
such that the reference voltage Vs is equal to the volt 
age signal S6. Therefore, the light beam from the semi 
conductor laser 5 can be kept at a constant level. 
When a forward movement signal S16 is output from 

the system controller 3, the actuator 15 is driven by the 
driver 22, and the objective lens 8 is moved toward the 
position of an in-focus point. When the objective lens is 
moved near the in-focus point, the analog switch 21 is 
turned on, and the focus servo loop is connected, thus 
completing the initial operation. After the initial opera 
tion is completed. auto focus control is performed by 
the focus servo loop, and the objective lens is kept in the 
in-focus state. While the objective lens is kept in the 
in-focus state. data is read out from or written in the 
optical disk 1, i.e., a normal operation is started. 

In such a state. as shown in FIG. 6, an output of the 
pulsating recording data S10 from the system controller 
3 is started. When this recording mode is started, the 
clear signal S12 is supplied from the system controller 3. 
so that the recording permission signal S9 output from 
the counter circuit 31 is initialized at high level. More 
specifically. a high-level clear signal is input from the 
system controller 3 to the input terminals CLR of the 
counters 31A and 318 shown in FIG. 7, and the count~ 
ers 31A and 31B are cleared. At this time, the output S9 
from the NAND gate 31C is kept at high level, and an 
output obtained by inverting the signal S9 by the in 
verter 31D is input to the NOR gate 30C. The recording 
signal S11 shown in FIG. 6B is. therefore, input to the 
input terminal CP of the ?ip-?op 30A. and the input 
terminals T and P of the counters 31A and 318 through 
the NOR gate 30C. The ?ip—?op 30A is set at a leading 
edge of the recording signal shown in FIG. 6B, and is 
reset at a leading edge of the binary signal shown in 
FIG. 6C supplied through the inverter 30B. Therefore, 
the signal 58 having a waveform shown in FIG. 6D is 
output from the output terminal Q of the ?ip-?op 30A 
and represents a timing comparison of the recording 
signals of FIG. 6B and the comparison signals of FIG. 
6C. The counters 31A and 31B detect the level of the 
signal S8 from the output terminal Q of the ?ip-?op 
30A, and generate a count pulse when the signal S8 -s 
set at high level. In the normal recording mode in which 
information is recorded in an area without a it, there 
fore, the count pulse is not generated and the counters 
31A and 31B are not counted up. 

In the normal mode, this high-level signal is input to 
the AND gate 33. The recording data S10 is, therefore, 
supplied to the waveshaping circuit 32 through the 
AND gate 33. and is also supplied to the driver 28. 
Therefore, the semiconductor laser 5 intermittently 
emits a high-intensity laser light beam corresponding to 
the recording data S10 This laser light beam is con 
verted into a parallel light beam by the collimator lens 
6, and is guided to the polarization beam splitter 7. The 
laser beam guided to the polarization beam splitter 7 is 
transmitted through the polarization beam splitter 7, 
and is incident on the objective lens 8. The incident 
light beam is focused on the recording film la of the 
optical disk 1 by the objective lens 8. Therefore. a pit is 

30 

35 

40 

45 

50 

65 

12 
formed on the recording ?lm 1a, and information is 
recorded. 
The divergent laser light beam re?ected from the 

recording ?lm 1a ofthe optical disk 1 is converted into 
a parallel light beam by the objective lens 8 kept in the 
in-focus state. and is returned to the polarization beam 
splitter 7. The returned beam is reflected by the polar 
ization beam splitter 7, and an image is formed on the 
photodetector 12 by the astigmatism optical system 11 
constituted by the cylindrical and convex lenses 9 and 
10. At this time, if the area ofthe optical disk 1 in which 
information is written is a recorded area, a re?ected 
light waveform having a decreased light intensity level 
is generated, as shown in FIG. 6B. The signals photo 
electrically converted by the photodetector 12 are sup 
plied to the ampli?ers 17 and 18, respectively. One of 
the signals ampli?ed by the amplifiers 17 and 18 is sup 
plied to the focus servo circuit 16 including the differen 
tial ampli?er 19, and focusing control is performed. The 
other of the signals ampli?ed by the ampli?ers 17 and 18 
is supplied to the adder 23, and is added. Thereafter, the 
obtained signal is supplied to the binary circuit 24. 
As shown in FIGS. 3B and 68, when the signal from 

the adder 23 is compared with the predetermined 
threshold level Th, the binary circuit 24 outputs the 
binary re?ection light signal S4 shown in FIG. 6C. At 
this time, a laser light beam radiated on the pit which 
has been already formed does not appear in the signal 
54 because the re?ection light beam is small, as shown 
in FIG. 6B. The reflection light signal S4 is supplied to 
the detection circuit 30. 
As shown in FIG. 7, in the detection circuit 30. an 

output from the binary circuit 24 is inverted by the 
inverter 30B, and is input to the input terminal K of the 
?ip-?op 30A. In addition, the recording signal is input 
to the ?ip-?op 30A through the NAND gate 30C. The 
?ip-?op 30A is, therefore, set at the leading edge ofthe 
recording signal. and is reset at the leading edge of the 
binary signal 54, as shown in FIG. 6D. As shown in 
FIG. 6C, the output of the binary signal S4 is slightly 
delayed from a output of the recording signal supplied 
through the NOR gate 30C. 
As has been described above, in the normal recording 

mode, a signal S8 having a high level is periodically 
output from the ?ip-?op 30A when the ?ip-?op 30A is 
alternately set and reset, as shown in FIGS. 6D, and this 
output periodically is input to the counter 31A. The 
recording signal is input to the counters 31A and 318 
through the NOR gate 30C and a inverter 30D. The 
counter 31A and 318 will operated to count th trailing 
edges of the recording signal from NOR gate 30C, only 
if they signal from ?ip ?op 30A is high. Therefore, if the 
binary signals are periodically generated, the ?ip ?op 
30A is not maintained at high so that the counters 31A 
and 31B cannot count the recording signals. 

In the overwrite recording mode, the binary signal is 
periodically not output. As shown in FIG. 6D, there 
fore, the output S8 from the ?ip-?op 30A is kept at high 
level, and the counters 31A and 31B start counting in 
accordance with the falling edge of the recording data 
S11, as shown in FIG. 615. When the counters 31A and 
318 count to the predetermined value, high-level sig 
nals are input from the counters 31A and 31B to the 
NAND gate 31C, and a low-level signal is output from 
the NAND gate 31C, as shown in FIG. 6F, thus dis 
abling the AND gate 33. As a result, the recording data 
is not supplied to the driver 28, and the writing by the 
laser beam is inhibited. Such a recording inhibition state 
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is maintained until the clear signal S12 is output from 
the system controller 3. Therefore, an overwrite opera 
tion can be prevented. 

Thus. an overwrite operation is not immediately de 
termined when a component having a small amount of 
re?ected light from the optical disk 1 is detected. Over 
write is determined when the number of components 
having a small amount of re?ected light reaches a pre 
determined number. Therefore, detection errors or 
omissions can be signi?cantly suppressed. 

In addition, the data contained in a recorded area is 
destroyed until the predetermined number of compo 
nents having a small re?ection light amount are de 
tected from the optical disk 1. However, the amount of 
destroyed data is set to fall within a range which allows 
error correction, and the reliability of the recorded data 
is not damaged. 
Although in the above description it is determined 

that overwrite occurs when a predetermined number of 
components having a small amount of re?ected light are 
detected. overwrite may be determined even if the 
count does not reach the predetermined count. More 
speci?cally. as shown in FIG. 8, the counter circuit 31 
is not provided, and the output S9 from the detection 
circuit 30 is directly input to the AND gate 33. More 
speci?cally, such a detection circuit 30 has an arrange 
ment shown in FIG. 9. In the circuit shown in FIG. 9. 
the ?ip-?op 30A is set at a leading edge ofthe recording 
data S11 output from the AND gate 33 and input to the 
input terminal CP of the ?ip-?op 30A, and is reset in 
response to the binary signal S4 input to the input termi 
nal R of the ?ip-?op 30A from the binary circuit 24 
through the inverter 308. As shown in FIG. 6D, the 
output S8 from the ?ip-?op 30A is input to the input 
terminal D of a second ?ip-?op 3015 through an OR 
gate 30G as the overwrite detection signal S8. In addi 
tion. the input terminal CP of the ?ip-?op 30E receives 
the recording signal 511 shown in FIG. 6A through an 
inverter 30F. In the normal recording mode. since the 
leading edge of the recording signal shown in FIG. 6A 
is output in synchronism with the leading edge of the 
output signal from the ?ip-?op 30A shown in FIG. 6D, 
an output from the output terminal Q of the ?ip-?op 
30E is kept at low level. Therefore, the output signal S9 
from an inverter 30H obtained by inverting the output 
from the output terminal Q is kept at high level. and the 
AND gate 33 is opened. The recording data S10 is 
supplied to the driver 28a. and the laser beam is modu 
lated. 

In contrast to this, upon overwriting, since the lead 
ing‘edge of the recording signal shown in FIG. 6A is 
not in synchronism with the leading edge of the output 
signal from the ?ip-?op 30A shown in FIG. 6D, an 
output from the output terminal Q of the ?ip-?op 30A 
goes to high level. Since this output is returned to the 
input terminal D of the ?ip-?op 3015 through the OR 
gate 306, the output from the output terminal Q of the 
?ip-?op 305 is kept at high level. Therefore, the output 
signal S9 from the inverter 30H obtained by inverting 
the output from the output terminal Q is kept at low 
level. The AND gate 33 is disabled, and the recording 
data S10 is not supplied to the driver 28. After a write 
inhibition signal is output and a predetermined time 
period elapses, a reset signal is input from the system 
controller 3 to the input terminal R of the ?ip-?op 3015. 
The ?ip ?op 30E is reset, and the circuit is returned to 
its initial state. 

5 

35 

55 

60 

65 

14 
Thus. it is determined that overwrite occurs immedi 

ately after a component having a small amount of re 
?ected light from the optical disk 1 is detected, and the 
write operation is inhibited. 
As described above, utilizing the fact that the inten 

sity of the recording light beam re?ected from a re 
corded area of the optical disk 1 is different from the 
intensity of the light beam re?ected from a non 
recorded area, the system will detect when an over 
write situates has developed When the recording light 
beam re?ected by the optical disk 1 is compared with 
the predetermined threshold level, the light beam is 
digitized. A pulse having a level below the predeter 
mined level is detected from the binary signal by the 
detection circuit 30. When the level reaches the prede 
termined level, it is determined that the area in which 
information is written is a recorded area, and a write 
inhibition signal is output to stop the recording opera. 
tion. In addition, the number of signals below the prede 
termined level is counted by the counter circuit 31. 
When the count exceeds a predetermined value, it is 
determined that the area in which information is written 
is a recorded area. and a write inhibition signal is output 
to stop the recording operation. In addition. since it is 
determined that an overwrite has occurred only after a 
plurality of re?ection light components having a level 
below the predetermined level are detected, overwrite 
can be reliably prevented. 
A case wherein. e.g.. the detection circuit 30 and the 

counter circuit 31 are operated using the leading and 
trailing edges of the recording data S10 (S11) has been 
described in the above embodiment. However, the pha 
ses of the recording data S10 (S11) and the re?ected 
light signal 54 change depending on. e.g., the recording 
method or an arrangement of the waveshaping circuit 
32. If an operation timing is properly changed depend 
ing on the recording method or the arrangement of the 
wave-shaping circuit 32, therefore. the same effect as in 
the above embodiment can be obtained. 
As has been described above in detail, according to 

the present invention, there is provided an information 
recording system which can prevent a detection error 
or omission and thus reliably prevent overwriting. 
As described above, even in the case where the opti 

cal disk currently in use is replaced by an optical disk 
having a higher/lower re?ectance, such that the inten 
sity of the light beam re?ected from the latter is slightly 
higher/lower than that of the former, the threshold 
level Th is adjusted in accordance with the intensity of 
the light beam as re?ected from the optical disk of high 
er/lower re?ectance. Thus, according to the present 
invention, overwrite can always be detected. 

Additional advantages and modi?cations will readily 
occur to those skilled in the art. Therefore, the inven 
tion in its broader aspects is not limited to the speci?c 
details, and representative devices shown and described 
herein. Accordingly, various modi?cations may be 
made without departing from the spirit or scope of the 
general inventive concept as defined by the appended 
claims and their equivalents. 
What is claimed is: 
1. A system for optically recording information in an 

optical recording medium having a re?ecting surface, 
comprising: 

optical means for generating a pulsative light beam 
having high and low levels which are alternatively 
changed, and guiding the light beam to the re?ect 
ing surface of said optical recording medium; 
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means for detecting a re?ected light beam from said 
optical recording medium, said re?ected light 
beam having a peak intensity level which is varied 
in accordance with the re?ecting condition of the 
re?ecting surface. and for continuously converting 
said light beam into an electrical signal; 

setting means for setting a ?xed reference level de 
pending on the peak intensity level of said re?ected 
light beam; 

comparing means for comparing the level of said 
electrical signal from said converting means with 
said ?xed reference level to generate a comparison 
signal if said level of said signal exceeds said ?xed 
reference level; and 

means for inhibiting the optical recording operation 
of said system in accordance with comparison sig 
nal. 

2. A system according to claim 1, wherein said setting 
means sets the ?xed reference level in accordance with 
an average value of the peak intensity level of the re 
?ected light beam within a predetermined time interval. 

3. A system according to claim 1, wherein said de 
tecting means generates a pulsative electrical signal in 
correspondence with said pulsative light beam. and said 
setting mean sets the ?xed reference level in accordance 
with an envelope passing through peaks of said pulsa 
tive electric signal. 

4. A system according to claim 1. wherein the fixed 
reference level set by said setting means is equal to or 
higher than a certain minimum value‘ 

5. A system according to claim 1. wherein said setting 
means includes a charge/discharge circuit to which is 
applied a constant voltage and said electrical signal 
supplied from said converting means. and which is dis 
charged in accordance with a variation in said electrical 
signal supplied from said converting means. 

6. A system according to claim 5. wherein said char 
ge/discharge circuit has a charging time constant which 
determines the charging time and a discharging time 
constant which determines the discharging time, said 
discharging time constant being greater than said charg 
ing time constant‘ 

7. A system for optically recording information in an 
optical recording medium having a re?ecting surface. 
comprising: 

recording signal generating means for generating a 
signal to be recorded: 
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optical means for generating a recording light beam 

modulated in response to the recording signal so 
that said recording light beam is pulsative with 
alternating high and low levels, and for guiding the 
recording light beam to the re?ecting surface of 
said optical recording medium; 

means for detecting a re?ected light beam from said 
optical recording medium, said re?ected light 
beam having peak intensity levels which are varied 
in accordance with the re?ecting condition of the 
re?ecting surface, and for converting said re?ected 
light beam into an electrical signal; 

setting means for setting a fixed reference level de 
pending on the peak intensity levels of said re 
?ected light beam; 

comparing means for comparing the level; of said 
electrical signal from said converting means with 
the ?xed reference level to generate a comparison 
signal if said level of said electrical signal exceeds 
said ?xed reference level; 

detecting means for detecting the absence of said 
comparison signal and generating a recording inhi 
bition signal in response to said absence; and 

inhibiting means for inhibiting supply of the record 
ing signal to said optical means in response to the 
recording inhibition signal. 

8. A system according to claim 7, wherein said de 
tecting means includes counting means for counting the 
number of times the comparison signal is absent, and for 
generating the recording inhibition signal when the 
count reaches a predetermined count. 

9. A system according to claim 7, further comprising: 
means for generating a release signal for cancelling 

the recording inhibition signal and supplying said 
release signal to said detecting means. 

10. A system according to claim 7, wherein said de 
tecting means includes means for comparing the timing 
of said recording signal and said comparison signals. 

11. A system according to claim 7, wherein asid de 
tecting mans includes means for continuously output 
ting the recording inhibition signal in the absence ofsaid 
comparison signal. 

12. A system according to claim 7, wherein said opti 
cal means includes a semiconductor laser for modulat 
ing the recording light beam in response to the record 
ing signal. 
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